List of Contents and Author Index 
Volume 56-57, 1996 


®) | 
MIZA AAA 
| 
Pergamon 
a 


ENERGY 


The Official Journal of the International Solar Energy Society® 


Volume 57 Number 6 December 1996 


Published Monthly by Elsevier Science Ltd 
for the International Solar Energy Society® 


Office-Bearers 1995-1996 


President Secretary Treasurer 
Professor E. de Oliveira Fernandes Professor D. Holm Professor A. Goetzberger 
Faculdade de Engenharia da 5 Guild House Fraunhofer-Iinstitut 
Universidade do Porto 239 Bronkhorst Street fir Solare Energiesysteme 
Rua dos Bragas New Muckleneuk Oltmannstrasse 5 
4099 Porto Codex 0181 Pretoria D-79100 Freiburg 
Portugal South Africa Germany 
Vice-Presidents Editor 
Dr D. R. Mills Mr B. McNelis Professor K. G. T. Hollands 
School of Applied Physics IT Power Ltd Department of Mech Engr 
University of Sydney The Warren University of Waterloo 
P.O. Box 6 Bramshill Road Waterloo, Ontario 
Broadway, NSW 2006 Eversley Canada N2L 3G1 
Australia Hants RG27 OPR Tel.: 519 888 4053 
U.K. Fax: 519 888 6197 

International Headquarters immediate Past President 

Mr B. Holder Mr M. Nicklas 

Executive Director Innovative Design 

Villa Tannheim 850 W. Morgan Street 

Wiesentalstrasse 50 Raleigh, NC 27603 

D-79115 Freiburg U.S.A. 

Germany 


Production Editor: Robert Dyer 


Publishing and Advertising Offices: North America: Elsevier Science Inc., 660 White Plains Road, 
Tarrytown, NY 10591-5153, U.S.A. Rest of the World: Elsevier Science Ltd, The Boulevard, Langford Lane, 
Kidlington, Oxford OX5 1GB, U.K. [Te/. (01865) 843000; Fax (01865) 843010]. 


Published Monthly plus Additional Issues from July to December: Annual Institutional Subscription 
Rates 1997: North, Central and South America, US $1322.00. Rest of the World 2142.00 Dutch Guilders. 
Dutch Guilder prices exclude VAT. Non-VAT registered customers in the European Community will be charged 
the appropriate VAT in addition to the price listed. Prices include postage and insurance and are subject to 
change without notice. Members of the International Solar Energy Society® are entitled to a subscription at 
minimal cost as part of their membership dues. 


For orders, claims, product enquiries (no manuscript enquiries) please contact the Customer Support 
Department at the Regional Sales Office nearest to you: 


The Americas: Elsevier Science Customer Support Department, P.O. Box 945, New York, NY 10010, U.S.A. 
[Tel: (+1) 212-633-3730/1-888 4ES-INFO; Fax: (+ 1) 212-633-3680; e-mail: usinfo-f@elsevier.com]. 

Japan: Elsevier Science Customer Support Department, 9-15 Higashi-Azabu 1-chome, Minato-ku, Tokyo 
106, Japan [Tel: (+3) 5561-5033; Fax: (+3) 5561-5047; e-mail: kyf04035@niftyserve.or.jp]. 

Asia Pacific (excluding Japan): Elsevier Science (Singapore) Pte Ltd, No. 1 Temasek Avenue, 17-01 Millenia 
Tower, Singapore 039192 [Tel: (+65) 434-3727; Fax: (+65) 337-2230; e-mail: asiainfo@elsevier.com.sg]. 
Rest of the World: Elsevier Science Customer Service Department, P.O. Box 211, 1001 AE Amsterdam, 
The Netherlands [Tel: (+31) 20-485-3757; Fax: (+31) 20-485-3432; e-mail: nlinfo-f@elsevier.nl]. 


SOLAR 

t 

ISIS 

| 


LIST OF CONTENTS 


VOLUME 56, NUMBER 1, 1996 


WIRELESS POWER TRANSMISSION 


P. E. Glaser (U.S.A.) 1 
W. C. Brown (U.S.A.) 3 
J. K. Strickland Jr (U.S.A.) 23 


M. 1. Woodell and 41 
B. W. Schupp (U.S.A.) 


J. M. Osepchuk (U.S.A.) 53 


R. S. Leonard (U.S.A.) 61 
R. B. Erb (U.S.A.) 79 
G. E. Maryniak (U.S.A.) 87 
G. Pignolet (France) 93 
V. F. Prisniakov, 97 


S. F. Lyagushin, 
I. N. Statsenko and 
V. I. Dranovsky (Ukraine) 


M. Nagatomo (Japan) 111 


D. R. Criswell and 119 
R. G. Thompson (U.S.A.) 


Guest Editorial 
The history of wireless power transmission 


Advantages of solar power satellites for base load 
electrical supply compared to ground solar power 


The role of pilot projects and public acceptance 
in developing wireless power transmission as an 
enabling technology for space solar power 
systems 


Health and safety issues for microwave power 
transmission 


Synthetic fuels, and a sustainable set of 
civilizations 


International cooperation for the acquisition of 
space-based energy 


Status of international experimentation in wireless 
power transmission 


SPS-IdR case studies in Réunion Island 


On the way to creating a system of distant power 
supply for space vehicles 


An approach to develop space solar power as a 
new energy system for developing countries 


Data envelopment analysis of space and 
terrestrially-based large scale commercial power 
systems for Earth: a prototype analysis of their 
relative economic advantages 


Announcement 


Units and Symbols in Solar Energy 


VOLUME 56, NUMBER 2, 1996 


F. Fucci and G. La Fianza_ 133 
(Italy) 


Heating and Cooling Articles 
Climate effect on the evaluation of the heat 


transfer through the perimetral structures of 


refrigerating stores 


S. N. G. Lo and B. Norton 143 The effect of occupancy patterns on the 


(N. Ireland) 


long-term performance of roof-space solar-energy 
collectors on domestic dwellings in a Northern 
European climate 


497 


} 
| 
7 


498 


D. Langridge, W. Lawrance 151 
and B. Wichert (Australia) 


H B. Metwally and 161 
R. 


. M. 
W. R. Anis (Egypt) 


R. Kohne, K. Oertel and 169 
S. Zunft (Germany) 


M. A. Hamdan and 183 


F. A. Elwerr (Jordan) 
J. L. Richter (U.S.A.) 191 
E. Sartori (Brazil ) 199 


Photovoltaics Articles 

Development of a photo-voltaic pumping system 
using a brushless D.C. motor and helical rotor 
pump 


Performance analysis of PV pumping systems 
using switched reluctance motor drives 


Solar Thermal Articles 
Investigation of control and simulation of solar 
process heat plants using a flexible test facility 


Thermal energy storage using a phase change 
material 


Optics of a two-trough solar concentrator 


Solar still versus solar evaporator: a comparative 
study between their thermal behaviors 


Announcement 


VOLUME 56, NUMBER 3, 1996 


H. G. Beyer, C. Costanzo 207 
and D. Heinemann 
(Germany) 


A. G. Barr, S. M. McGinn 213 
and Si Bing Cheng 
(Canada) 


Md. R. Islam (Bangladesh) 225 
and R. H. B. Exell 
(Thailand ) 


F. Kasten (Germany) 239 


F. B. Alagao (Philippines) 245 


H. S. Kwatra (/ndia) 261 


M. Taga, K. Fujimoto 267 
and T. Ochi (Japan) 


J. M. Gordon (/srae! ) 279 


M. Brunotte, 285 
A. Goetzberger and 
U. Blieske (Germany) 


Radiation and Measurement Articles 
Modifications of the Heliosat procedure for 
irradiance estimates from satellite images 


A comparison of methods to estimate daily global 
solar irradiation from other climatic variables on 
the Canadian prairies 


Solar radiation mapping from satellite image using 
a low cost system 


The Linke turbidity factor based on improved 
values of the integral Rayleigh optical thickness 


Solar Thermal Articles 
Simulation of the transient behavior of a 
closed-cycle salt-gradient solar pond 


Performance of a solar still: predicted effect of 
enhanced evaporation area on yield and 
evaporation temperature 


Field testing on nonsalt solar ponds 


Solar Optics Articles 

Simple string construction method for tailored 
edge-ray concentrators in maximum-flux solar 
energy 


Two-stage concentrator permitting concentration 
factors up to 300X with one-axis tracking 


| | 
| 


H. Nfaoui, J. Buret 301 
and A. A. M. Sayigh (U.K.) 


499 


Wind Article 
Stochastic simulation of hourly average wind 
speed sequences in Tangiers (Morocco) 


ISES Announcement 


VOLUME 56, NUMBER 4, 1996 


H. Yoo and E.-T. Pak (Korea) 315 


A. D. Bagul, Z. M. Salameh 323 
and B. Borowy (U.S.A.) 


C. Awanto (Bénin), 337 
M. Adj (Sénégal), 
A. Vianou (Bénin) and 
A. Girardey (France) 


K. Singh and 343 
R. Y. Tamakloe (Ghana) 


A. Skartveit, J. A. Olseth, 349 
G. Czeplak and 
M. Rommel (Norway) 


K. Lovegrove and 361 
A. Luzzi (Australia) 


B. Brinkworth (U.K.) 373 
| 


Heating and Cooling Article 
Analytical solutions to a one-dimensional finite- 
domain model for stratified thermal storage tanks 


Hybrid Systems Article 
Sizing of a stand-alone hybrid wind-photovoltaic 


system using a three-event probability density 
approximation 


Photovoltaics Articles 
Sizing procedure for photovoltaic refrigerating 


systems using a simple approach of the LLP 
calculation 


Power output of Al/SnO,/n-Si solar cell 


Radiation Measurement Article 
On the estimation of atmospheric radiation from 
surface meteorological data 


Solar Thermal Article 

Endothermic reactors for an ammonia based 
thermochemical solar energy storage and 
transport system 


Letter to the Editor 
Reference area for solar collectors 


ISES Announcement 


VOLUME 56, NUMBER 5, 1996 


J. R. Bolton 375 


N. N. Lichtin, M. Avudaithai, 377 
E. Berman and 
A. Grayfer (U.S.A.) 


D. Curcé, S. Malato, 387 
J. Blanco, J. Giménez 
and P. Marco (Spain) 


S. Malato Rodriguez, 401 
C. Richter, 
J. Blanco Galvez 
and M. Vincent (Spain) 


Guest Editorial 


TiO,-Photocatalyzed oxidative degradation 
of binary mixtures of vaporized organic 
compounds 


Photocatalytic degradation of phenol: comparison 
between pilot-plant-scale and laboratory results 


Photocatalytic degradation of industrial residual 
waters 


WY 
| 
\ 
} 
| 
! 


500 


C. Minero, 411 
E. Pelizzetti (/taly), 
S. Malato and J. Blanco 
(Spain) 


C. Minero, 421 
E. Pelizzetti (/taly), 
S. Malato and 
J. Blanco (Spain) 


Y. Parent, D. Blake, 429 
K. Magrini-Bair, C. Lyons, 
C. Turchi, A. Watt, 
E. Wolfrum and M. Prairie 
(U.S.A.) 


A. Safarzadeh-Amiri, 439 
J. R. Bolton and 
S. R. Cater (Canada) 


N. Z. Muradov, A. T-Raissi, 445 
D. Muzzey, C. R. Painter 
and M. R. Kemme (U.S.A.) 


M. Bekbdlet (Turkey), 455 
M. Lindner, 
D. Weichgrebe and 
D. W. Bahnemann 
(Germany) 


R. F. P. Nogueira and 471 
W. F. Jardim (Brazil) 


Large solar plant photocatalytic water 
decontamination: degradation of atrazine 


Large solar plant photocatalytic water 
decontamination: effect of operational parameters 


Solar photocatalytic processes for the purification 
of water: state of development and barriers to 
commercialization 


Ferrioxalate-mediated solar degradation of 
organic contaminants in water 


Selective photocatalytic destruction of airborne 
VOCs 


Photocatalytic detoxification with the thin-film 
fixed-bed reactor (TFFBR): clean-up of highly 
polluted landfill effluents using a novel 
TiO,-photocatalyst 


TiO,-Fixed-bed reactor for water decontamination 
using solar light 


ISES Announcement 


VOLUME 56, NUMBER 6, 1996 


M. Santamouris, 479 
G. Mihalakakou, 
A. Argiriou and 
D. Asimakopoulos (Greece) 


0. Comakili, 485 
M. Bayramoglu and 
K. Kaygusuz (Turkey) 


D. S. Breger, J. E. Hubbell, 493 
H. El Hasnaoui 
and J. E. Sunderland 
(U.S.A.) 


M. Izquierdo Millan and 505 
E. Martin (Spain) 


V. Quaschning and 513 
R. Hanitsch (Germany) 


Heating and Cooling Articles 
On the efficiency of night ventilation techniques 
for thermostatically controlled buildings 


A thermodynamic model of a solar assisted heat 
pump system with energy storage 


Thermal energy storage in the ground: 
comparative analysis of heat transfer modeling 
using U-tubes and boreholes 


Available solar exergy in an absorption cooling 
process 


Photovoltaics Articles 
Numerical simulation of current-voltage 


characteristics of photovoltaic systems with 
shaded solar cells 


K. Khouzam and 521 
K. Hoffman (Australia) 


K. Kurokawa (Japan) 527 


C. Adnene and 535 
D. Ahmed (Tunisia) 


T. A. Kattakayam and 543 
K. Srinivasan (/ndia) 


B. Molineaux and 553 
P. Ineichen (Switzerland) 


C. P. Jacovides (Greece), 565 
L. Hadjioannou, 
S. Pashiardis and 
L. Stefanou (Cyprus) 


B. E. Psiloglou, 573 
M. Santamouris, 
C. Varotsos and 
D. N. Asimakopoulos 


(Greece) 

A. Meaburn and 583 
F. M. Hughes (U.K.) 

J. Oman and 597 


P. Novak (S/ovenia) 


R. P. Friedman, 607 
J. M. Gordon (/srael) and 
H. Ries (Switzerland) 


S. Goktun (Turkey) 617 


J. Whale (U.K.) 621 
K. H. Papadopoulos 
(Greece), 
| C. G. Anderson 
| (The Netherlands), 
| C. G. Helmis (Greece), and 
D. J. Skyner (U.K.) 


M. A. Porta and 635 
J. L. Fernandez (Mexico) 


501 


Real-time simulation of photovoltaic modules 


Data sampling speed versus energetic 
measurement errors of irradiation monitoring in 
photovoltaic systems 


Optimization and management of a solar 
refrigeration plant using latent storage 


Photovoltaic panel-generator based autonomous 
power source for small refrigeration units 


Radiation Articles 

On the broad band transmittance of direct 
irradiance in a cloudless sky and its application 
to the parameterization of atmospheric turbidity 


On the diffuse fraction of daily and monthly 
global radiation for the island of Cyprus 


A new parameterization of the integral ozone 
transmission 


Solar Thermal Articles 
A simple predictive controller for use on large 
scale arrays of parabolic trough collectors 


Volumetric absorption in gas—properties of 
particles and particle-gas suspensions 


Compact high-flux two-stage solar collectors 
based on tailored edge-ray concentrators 


Finite-time optimization of a solar-driven heat 
engine 


Wind Article 
A study of the near wake structure of a wind 


turbine comparing measurements form laboratory 
and full-scale experiments 


Discussion 


Notes on paper: mathematical modelling of solar 
stills in Iran 


Erratum 
Solar Energy Journal Reviewers for 1995 


ISES Announcement 


| 
| 
| 
| 
| 637 
| ‘ 
| 


502 


S. Panteliou, 
A. Dentsoras and 


E. Daskalopoulos (Greece) 


N. K. Bansal and 
M. S. Bhandari (/ndia) 


P. T. Tsilingiris (Greece) 


F. Mootz and 
J.-J. Bezian (France) 


J. R. Bolton (Canada) 


M. Sakurai, 
E. Bilgen, 
A. Tsutsumi and 
K. Yoshida (Japan) 


M. Conti (/taly) and 
Ch. Charach (/srae!) 


K. Spindler (Germany), 
K. Chandwalker (/ndia) 


and E. Hahne (Germany) 


P. Pfrommer (Germany), 
K. J. Lomas (U.K.) and 
Chr. Kupke (Germany) 


M. Ronnelid and 
B. Karlsson (Sweden) 


F. Nur Demirbilek and 
C. Yener (Turkey) 


A. Kovach and 
J. Schmid (Germany) 


19 


29 


37 


09 


69 


| 
XV 


VOLUME 57, NUMBER 1, 1996 


Heating and Cooling Articles 
Use of expert systems for the selection and the 
design of solar domestic hot water systems 


Comparison of the periodic solution method with 
TRNSYS and SUNCODE for thermal building 
simulation 


Solar water-heating design—a new simplified 
dynamic approach 


Numerical study of a ventilated facade panel 


Photochemistry Articles 
Solar photoproduction of hydrogen: a review 


Solar UT-3 thermochemical cycle for hydrogen 
production 


Solar Thermal Articles 

Thermodynamics of heat storage in a PCM 
shell-and-tube heat exchanger in parallel or in 
series with a heat engine 


Small solar (thermal) water-pumping system 


Patents ALERT 


Announcement 


XVII Units and Symbols in Solar Energy 


77 


93 


111 


117 


VOLUME 57, NUMBER 2, 1996 


Heating and Cooling Articles 

Solar radiation transport through slat-type blinds: 
a new model and its application for thermal 
simulation of buildings 


Experimental investigation of heat losses from 
low-concentrating non-imaging concentrators 


A proposal for ‘‘correction values”’ for winter 
outdoor design temperatures 


Photovoltaic Article 

Determination of energy output losses due to 
shading of building-integrated photovoltaic arrays 
using a raytracing technique 


| 


503 


~ Radiation Articles 
E. B. Pereira, 125 Survey of the incident solar radiation in Brazil by 
S. L. Abreu (Brazil), use of Meteosat satellite data 
R. Stuhimann, 


M. Rieland (Germany) and 
S. Colle (Brazil) 


H. Piazena (Germany) 133 The effect of altitude upon the solar UV-B and 
UV-A irradiance in the tropical Chilean Andes 


G. Notton, M. Muselli and 141 Two estimation methods for monthly mean hourly 
A. Louche (France) total irradiation on tilted surfaces from monthly 
mean daily horizontal irradiation from solar 
radiation data of Ajaccio, Corsica 


Solar Thermal Article 


K. Sumathy, 155 Thermodynamic analysis of a solar thermal water 
A. Venkatesh and pump 
V. Sriramulu (/ndia) 
D. Prapas 163 Letter to the Editor 
| PatentsALERT 


Announcement 


VOLUME 57, NUMBER 3, 1996 


Heating and Cooling Articles 
C. P. Jacovides (Greece), 167 On the ground temperature profile for passive 
G. Mihalakakou (/reland), cooling applications in buildings 
M. Santamouris (Greece) 
and J. O. Lewis (/reland) 


M. Ronnelid, 177 Construction and testing of a large-area 
B. Perers and CPC-collector and comparison with a flat plate 
B. Karlsson (Sweden) collector 


Photovoltaic Article 
A. U. Ebong, 185 Adaptation of drafting plotter for buried contact 
S. H. Lee (Korea), groove formation 
S. Bowden and 
M. Taouk (Australia) 


| Radiation Articles 
Z. Debo Adeyefa (Nigeria) 195 Spectral solar irradiance before and during a 


and B. Holmgren (Sweden) Harmattan dust spell 
| F. Drake and 205 Assessment of solar and wind energy resources 
| Y. Mulugetta (U.K.) in Ethiopia. |. Solar energy 
Solar Policy Articles 
B. Pollster, B. Peuportier, 219 Evaluation of the environmental quality of 
| I. Blanc Sommereux, buildings towards a more environmentally 
| P. Diaz Pedregal, conscious design 
C. Gobin and 


E. Durand (France) 


| 
| 
it 
) 


504 


J. Roy and S. Gupta (/ndia) 231 


1. Bogardi (U.S.A.) and 
I. Matyasovszky (Hungary) 


Cost of oil-based decentralized power generation 
in india: scope for SPV technology 


Wind Article 


239 Estimating daily wind speed under climate 


change 


249 Erratum 


| 
IXX 


PatentsALERT 


Announcement 


VOLUME 57, NUMBER 4, 1996 


M. M. Ardehaii, 251 
K. H. Yae and 
T. F. Smith (U.S.A.) 

D. 1. Milburn and 261 
K. G. T. Hollands (Canada) 


T. Markvart (U.K.) 277 


C. Yao 283 
and M. Epstein (/srae!/) 


K. Kalaitzakis and 291 
G. S. Stavrakakis (Greece) 


J. M. Gordon (/srae! ) 301 


S. Pohlen, B. Ruck and 307 
A. Bittar (New Zealand) 


L. Broman and 317 
A. Broman (Sweden) 


Y. Mulugetta and 323 
F. Drake (U.K.) 


N. D. Gudkov (Russia) 335 


Heating and Cooling Articles 
Development of proportional-sum-derivative 
control methodology 


An experimental investigation of thick-sample 
effects in the measurement of directional- 


hemispherical transmittance of advanced glazing 
materials 


Hybrid Systems Article 
Sizing of hybrid photovoltaic-wind energy 
systems 


Photochemistry Article 


Maximizing the output of a solar-driven tubular 
reactor 


Photovoltaics Articles 


Size optimization of a PV system installed close 
to sun obstacles 


A 100-sun linear photovoltaic solar concentrator 
design from inexpensive commercial components 


Radiation Article 
Evaluation of the Perez luminous efficacy models 


for a Southern Hemisphere site (New Zealand 
—41°S, 175°E) 


Solar Thermal Article 


Parabolic dish concentrators approximated by 
simple surfaces 


Wind Article 


Assessment of solar and wind energy resources 
in Ethiopia. Il. Wind energy 


Letter to the Editor 


Announcement 


i 
\ 
| 


D. Christoffers (Germany) 


G. Oliveti and 
N. Arcuri (/taly) 


N. K. Bansal, Shail and 
R. C. Gaur (/ndia) 


N. Onur, M. Sivrioglu and 
O. Turgut (Turkey) 


H. G. Beyer (France) and 
C. Langer (Germany) 


I. N. Kaptan and 
A. Kilic (Turkey) 


F. O. Gaa, M. Behnia and 


G. L. Morrison (Australia) 


505 


VOLUME 57, NUMBER 5, 1996 


339 


345 


361 


375 


381 


393 


401 


S. C. Mullick, T. C. Kandpal 409 


and S. Kumar (/ndia) 


A. Goetzberger (Germany) 


E. A. Sjerps-Koomen, 
E. A. Alsema and 
W. C. Turkenburg 
(The Netherlands) 


F. J. Olmo, 
F. J. Batiles and 
L. Alados-Arboledas 
(Spain) 


L. Vernich and 
F. Zuanni (/taly) 


M. Chaabane, 
A. Ben Djemaa and 
A. Kossentini (Tunisia) 


S. Kumar and 
G. N. Tiwari (/ndia) 


S. A. Kalogirou (Cyprus) 


Seasonal shading of vertical south-facades with 
prismatic panes 


Solar radiation utilisability method in heat pipe 
panels 


Application of U and g values for sizing passive 
heating concepts 


An experimental study on air window collector 
having a vertical blind for active solar heating 


A method for the identification of configurations 
of PV/wind hybrid systems for the reliable supply 
of small loads 


A theoretical and experimental investigation of a 
novel built-in-storage solar water heater 


Experimental study of flow rates through inclined 
open thermosyphons 


Testing of box-type solar cooker: second figure of 
merit F, and its variation with load and number of 
pots 


Announcement 


VOLUME 57, NUMBER 6, 1996 


415 


421 


433 


445 


449 


459 


465 


Farrington Daniels Award Lecture 
Synergies in solar energy 


Photovoltaics Article 
A simple model for PV module reflection losses 
under field conditions 


Radiation Articles 

Performance of global to direct/diffuse 
decomposition models before and after the 
eruption of Mt. Pinatubo, June 1991 


About the minimum number of years required to 
stabilize the solar irradiation statistical estimates 


Daily and hourly global irradiations in Tunisia 
extracted from Meteosat Wefax images 


Solar Thermal Articles 
Estimation of convective mass transfer in solar 
distillation systems 


Design and construction of a one-axis 
Sun-tracking system 


| 
) 
i 
| 
| 
1 


506 


Renewable Power Articles 


M. A. Castro, J. Carpio, 471 Renewable-energy integration assessment 
J. Peire and through a dedicated computer program 
J. A. Rodriguez (Spain) 

D. Coiante and 485 Renewable energy capability to save carbon 
L. Barra (/taly) emissions 


H. Glubrecht (Germany) 493 Letter to the Editor 


495 Volume contents and author index for Volumes 56 
and 57, 1996 


| Announcement 


; 
| 
| 
| 


: 
i 
fey 
+ 
{ 
} 
1 


